Altered Gametogenesis Gene Expression of the Eastern Oyster (Crassostrea virginica) in Response to Plastic Exposure by Kordal, Marissa
SUNY College Cortland 
Digital Commons @ Cortland 
Transformations: Presentation Slides Transformations 
4-28-2021 
Altered Gametogenesis Gene Expression of the Eastern Oyster 
(Crassostrea virginica) in Response to Plastic Exposure 
Marissa Kordal 
Follow this and additional works at: https://digitalcommons.cortland.edu/slides 
 Part of the Biology Commons 
Altered Gametogenesis Gene Expression of 
the Eastern Oyster (Crassostrea virginica) in 
Response to Plastic Exposure
Marissa Kordal
Background
• Plastics are entering the oceans 
at an alarming rate





• Plastic is harmful in many 
different ways
• Entanglement, ingestions
• Leaching many different 
chemicals
• Dangerous chemicals in 
the environment attach 
to plastics
Background
• Some of these 
chemicals may be 
endocrine disrupters
• E.g. BPA, phthalates
• Act as xenoestrogens
Background
• Protandric hermaphrodite
• Keystone species in estuaries






• My research objective was to measure the effect of plastic exposure 
on gene expression of gametogenesis genes in the eastern oyster
Methods
• Veliger larvae in 
settlement tank
• Juvenile oysters (early spat) on 
plastic and shell grown in the 
St. Mary’s River, a tributary to the 
Chesapeake Bay




• 4 sample groups
• n=6 per group
• 24 total oyster
• Gonad and gill tissue excised 
from each oyster






• Skewed sex ratio of oysters 
exposed to plastic (p<0.001, 
n=50 per group).
• Hypothesized higher 
expression of female genes 
could be the cause. 
Methods




Dhielly et al 
Methods
Extract RNA
-Qiagen RNeasy Mini Kit
Synthesize cDNA
-Maxima H Minus cDNA Kit
qPCR
-Comparative threshold cycle method 
with gapdh has internal control
Data Analysis
-robust ANOVA performed in R
Results: Maturity Genes
Relative gene expression of (A) prc1 and (B) cenpf
• Prc1 expressed significantly more in 
females than males
Results: Male Genes
Relative gene expression of spermatogenesis 
genes (A) unknown protein 1, (B) bindin, 
(C) histone H4
• Higher expression in males.
Results: Female Genes
Relative gene expression of oogenesis genes 
(A) vit-6, (B) nanos3, and (C) rcc1
• Higher expression in females and 
larger variation in plastic females. 
Discussion
• Observed a significant skew in the sex ratio of first year oysters.
• Although plastic exposure did not have a significant effect, there was a tendency 
towards:
1. Higher expression of female genes in oysters grown on plastic compared to those 
grown on shell.
2. Larger variation in expression of female genes by the female oysters grown on 
plastic.
• Hypothesis for future studies: Increase in expression 
of genes involved in oogenesis might underlie the 
female-shift in sex ratio
• Increased sample size for more power
• Transcriptome analysis 
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